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Abstract 



?«^!vf "measuring apparatus is provided which includes a gas concentration sensor 

f^n^ termining arcuit which looks up a predetemiined voltage-to-current rl atiS to deteSe a 

Sor2S?Ho?H''^ ^PP"^^.!^ ^""'P ^ °^ ?urrem prSuSdTy tl^J pum^^ to 

JSnToJJfnn PV^f ®" decomposing the oxygen containing gas component thereby 

minimizing an error in deterrnining the concentration of oxygen containing gas a^a function of L 

' 151 ■ 

output of the sensor cell. ' ^ 
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(So ted 6 CO ^7^.;, 7" 14 0) :-oi^r. ii8<07 

■7-yyi 4 1 cj±, mmmen^y^ yy I 3 ot«l 

JO OS 81 ^<^m. X^,^,4 2T-.'i. fiS^AVO 

?gfi©rs:zE;^ur^,-t. ^co i a v | .^.;-A-^v^'5 v~ 
V !>-5H^$i-5i'. .tf>rt/uen/jn-4i'QEvp<753;ftiara? 

:i<:;-»;ciii" -i o Z i: r L "C5. ^ 5 , 

f ' i A V i < 0. 01 VT%*>n- 3:.-L:J-Jfo^= 2 m 
' o 0 m s o c c -3- 5 ( 7- -y rr 1 4 3 ; 
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fbt«=2mV/40msecit-5 (>^y^-;,7'l4 

4) o 

(3) 0. 0 2Vg| AVKo. 06VT-fc*ltf. ^ 

5) . 

(4) 0. OeVSlAVKo. IVT-ibixfS ^ik 

i§S=4mV/20msec<tt-5 (;^5^5.7"r4 

6) 3 

/2 0mseci-f5 (:!^7'y7'l4 7) 

(HL, «*a(l^A vojextfil;4t;k:t</^5,j^ ^^^^ 

10 0 9 1] w.jttr^ ^tz^nm<Dmm\z^z^i^ j^^-p 

^''~i^*i^=^f±,^isMf]^umm\z7^-}.:<.y ^ r 

^^Jl^^y^) ^ffl^^T.if>^ir..^^^Vp^ 

j00 9 2l 112 2<0 (a) iC^i^-*- J: ^ Jz, 

v.. *2-tr/u (-t>l^ir,H3 0) NOx^e/giz 

10 0 9 3] mz. ^l^^>.<-i4 4<t352f^-^> 
— I 4 6 2n (tefSilDig) 1 4 5 L-Ci«i{S 

^n^lg^. 2 0T-<75f£:.^iSn^pjj?e;4tjg 

10 0 9 4] ^/x. ^=^-tr/u.'4I-Sl m {^=7-;r/uaj 

Vp'2r3?){S)-f-5./5r% ^IS!>g?2f^-^>,<-i 4 4 

^ 4 6 f^'n^'^ift^SifnmJEitX^o, o* ^ . ^^'^ 

3l^&ac^2^r>.<-l 4 4. 1 4 6^<7..^-^^.s 

r-Z'^f" ° ^■^'^^mmxnifkmiz i 
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[0 0 9 5] ^ftwiz. mm^mm(Dmm (m^it4 

msec) J: (9 ^il W ( 1 0 -Sc 100msec) 

[0 0 9 6] ^/z. ^^>y-t/i^mn'S.J±v p(r>^itm^ 
tieor. NOx28jKco<^mfc::¥t4;5ilfil±-r'5i:* 

[0 0 9 7] —:^x\ vtf>>^ir/u 1 1 0 (D^mm,J^1^i± 

S$nTi^5, ::zT\ ^/ra^iEiSL 1 1 (i, 
Si^iis^lSooy-^ps^T-^^A.^.^. vp = o (y- 

l©»T-5>5C,fii:, Vp = 0. 9V (V y'f-m&'^tJ) 

m^izis::^m^(Dm^i:'^-r^(D\ziciL. m^w^(^^ 

(00 9 si m\ Ocotm'rffli^oZi:;iJ:0. figiffSJ 

vln -5 - ; I f4^ -) ^ >!i 5> ^ Pu'j 5 n 5 . 
[0099] SfzIEiz, ±:Jd(/>.«n< l$:drt|Vmc'rn;ilPRvo 



( 0 L 0 0 ] Bl^mJ2ii:i»L 11. L 1 2 i: L 

[0101] ^^^II^bNt5M2-^5<7?^j5Sco 

S-tr>iM 0 Oco(>^®,p^i^B#ic(i. ^l&t;^m2^-^> 
/<-i 4 4, 1 4 6f^fi:^^coi^ffi;z^o, ^<<7:)^^ 
;*'7cr15L-Cv>5 (W;t{z\ ;^^4'<7)^^2RJ^= 2 0 . 9 
%) , iSo-C. -^r^^^— 1 4 4. 1 4 6f*j75»^gg^^ 
i§^<7)t^^-C-55^w<t7!i^6. NO x2Rjg(7)|^i±i^;g75tg 

= 10--:^^T-0. 1—0. 7V) ^-^>/<—i 

4 4. 1 4 6 i^(r>mmmm^mttiir^<D\z 5 - 1 o 
^coffi!Fr«i^^L. NOK&m<omaii^mmizmm't^z 

[01021 ^zr-*:||;teoffJST';i. ^>'>?>'$5®iii: 

(0. 8--1. 2V) ^.-ff^TT'ir/H 1 0{w 1 ^mj^^ 
ib^J:0{Zm^'r^, ZTliZX^. ^-^>y<— 144. 

[0103] mmizit^ m 1 KD^a-^^^ hs-^jss 
•t-5o -oi^i i(7)4£LS<±, m^meizm^ti^x.X'^^ 

[0 1 0 4 J mi I d^ol^T. ^r^-yT'l 0 0;5'YE S 
ia/-!)»6cou#f;n^;^ ipZ<: :^'r 'yy2 0 2X' 

.yr2 0 27li»VE ST'^n;x) . ^"r yzfl 1 Oi^l^O 

[0 10 5] ^fi. wmm'm^mf>'*w^LXK^^^j::^n::^ 
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hoXij^^>y<— 1 4 4. 1 4 6 fy^m^^mi^^<r> 
•y>^i 1 ojw^(75^*iit.% =^>i^>ff±mm: 

{l^oMt^m&iftB^^iCioVNrfl. f^-^>/<— 14 4, 1 

[0 10 6] ^7t. ^:=.i5^-fe/US^ I m75»IES'IST'>iV^ 
i^-^ ( I m> 4 ;i A(7)i^^) . y 2 0 4 [ZlM^. 

^^>y<— 1 4 4, 1 4 6 (^<7>^g^^5:3^©J6^{-Sftt3 
-r-<<. t?ilx.tf0. 8-1. 2 V^i^Oi^v^®ESr7K> 
[0 10 7] J^±|g2(7?^j5gco?F$ffi:r ^>v?v 
i&©iB#5z^o{t'5 4f>:7'-tr/n 1 0<7)^^yMHg;^;5^^^1 
6-)^r;i;a6 6ti5o -^nsfe. i 4 4, 1 4 6(^ 

[0 10 81 ^fc. ^^i5^-tr/uigi7S I m7!i»^:£®ia (4 
Ai^T) ;5>»b^n'5r .-t^>':7'-tr/n lO 

[0109] (^3 (D'm:'i^(nmm --t^> y^ir/L- 1 1 0 

o-C t>'i^>:7'ir/n 1 0"i?c7)g^^-S^fcai:75»l2SftL. ^-^^ 
>>^<— 1 4 4, 1 4 6f^(7)f^gfiSS-Sfc/r»S£Si!i-r5o 

"C, if^nm.^wmxK^^ m^y-^/ui i o<7:)9gi^-r>e 

[0 L 10] R-m^'.zi±. mtt^6(D?^ ^ l^Ji^—^>{Z 

[0 I I I ] HI 1 2\Z^\.^X. 7c'^:^'ryy'Z 0 

I 0 --"^ I 0 0 m s e c Si-^XT^ -y 
0 I ;c.'1ir7E-NS']5no, -cLT. r>^7^ yr3 0 2T' 
It, rrr^T-'-zr^ i i 0 O^'l^-f > t — R i p -rS^c 
f^c X .^^"r vy :r 3 0 3 T-.'t. > t — ;^ 

R i p iirf: 'J "TPn/jn^EiiiiE.^il L X I cnftii ^ ^?}!jiE-^5 = 



[0 1 12] ^.^y^'r^yy'Z O 3^rol^-C12l 1 3 ^ffli^ 

H 1 5^^>>'<— 1 4 4P^co^®^^^^Sib-r:^r^ 
^<»H?-r^:;^f^) ic;t^>:7'-tr/ufn*3mffiVp7)»^iE^ 

«9 > m 1 1 4 4 fyCDn^^m^^-^-t^^'iZ 

[0 113] *:m3<7D||S£(Dfl5fiii-<i:ti(i\ ^^r>y<— 
1 4 4. 1 4 6 p^(7:>^SK^aSriliE{t:-r 5 J: 9 5c.i^> 
:7'-tr/u^>;3nmffiVp^^)ffli-t-5::i:75*^Hgi:/^'5o -^co 

[0 1 14] (^4o^5£(7)fF^s) m^cD-mmiD 

ft. ^r:.!5'ir/t-SS£JwfE:i:-C;l^>':/ir/n i 0<75Pn^S 

[0115] -tr>"t^-t:/^^0£MIEO}a3?^ll i 4 ^ffii^ 
r B.f*:fi^{wa0^-r5o m l 4 (a) - (c) {imi 

tens (a) - (c) <!:[5i«sc. mm^mikxiNO:^^ 

^fi*^—'^(r>ijtX(nni>y''^/\^ I 10. ^^^-tr/n 2 
OSt^irvi^-tr/u 1 3 0(7)€'^t^^7it-ril®T-^«9. H 
4^. ^iS-c-^-r4*i* (Ill<7:)Am^i) flHtitddl 3 -ciftW 

(0 1 1 6 1 - CIT-. 13 I 4 (a ) T'fl. mTiea 3 

(a ) «t^(7)pn^n^;ia^L X i =fc ^ h^m^m (iico& 
m) :cs'i(7)fn^n^e^LXA^i2:{tT:fe^9. ^(/^Hi^n 

iSlEiiCia L X A Jt-C':i^ > T'-tr /uPn)Him/^ V p $ n 

RV^^ 2 1 4 4. 1 4 6 F^(75S§^«5S75t^T 

^■C'.-t^vT'ir/n 1 0(7)s^^>r y>xR i p75»(g 

j: 9 ;w/troT:v>o, 

[0 1 17] $-C. l1uii!:(7)iS S[} . Ti i^-r>^^— 1 4 4 

[*^nm'S(D{S:mri^<mzff<t^$fix^6V} ^ ^<Dmmnf^ 

^^mmtLX¥,2'f'r>-'<-i4 6iZmf^'i\tsfZ''!^. -tr 
>-ff-tr/u L 3 OX:t. NO X »H?^?i£:z^^S^jS-'yJ-o07r 
:7-tr h ^SiiS /JO Lf-t{i?j£i/--<>'^T'-tr>-^ I 
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m^. ;t^>^-tr/u4#i4;i^a 1 4 (a) {z.^MX-n'^'ti^i^ 

m^X'^ 1 jsi^xim 2 ^-r 1 4 4. 1 4 6 rtco^a 

iS^/i^iS/jQ-r^o ^(Ofzi^. m\4 (b) ic^^J:9 
iiSIKfi I m 1- I m2{cggft) , ^Z::, la I 4 (c) \z 
(-tr^i^ir/KO^mtfiSJx I s I s 2 ;i'3£ft:) o Cico 

I m2fflS(7)yf7ir«y r^Dgj^^-g-^ia. Z.n;5»NOxjg 

g?<7)^tU5^^ i: o -can 5 , 

[0 1 I 9] ^z-r% ^^^ffic^^ff^sgfT^^si-C'd. mmm 

[0 12 0] -r7i;b^. ^^iJ^iryu^mcfg/!!* I m 1 . X 
{i|5i^=:3'ir/uSSE;)* I m 2 <7)ig^{z^5i >-C. ^<r>^M 
^fJlSia^■tr>1^•tr/^®j^E^g: I si. is 2.^^6^^i5^ 
-tr/u^oftllL I m 1 , I m 2 ^r-cn^'iaiS^-T 5, i"^ i 

-t^ir/^mmc) /i-?#6rL. no x aR6^(7:)fei?a:il^^/r*fi?rl^' 5 

[0 12 1] /^ib\ tl^;^;^rajgi7:)ii#-^f®f>^^^-C-;t^> 
T'-tr/u 1 1 0 (nm^^ > R i p //»(g:T-^o^ 

7t?>^ir/u^^Ft^(l. [114 (a) :i^i$T-^^-rS^ 

ASC^ 3-^^:2(1:) ^ 1 &L>'^2 7^^->^— I 4 4. 

[0 12 2] tr>-^ir/:^TTriTi£(a\1;*o^- >^-t:/uT?T?jfc(u^ 
I 2 O&CN'-trv-Jf-ir/n 3 0 ;i^i:t o -a-?IHr{<7)«!«EH8y3 

:ctr ;:r::i^^A.^.:t&:|n^T^^iky>60;:'S5 Lis 
4: '0 . ^— l 2 0 ^5: O^-t: > -t: /> I 3 0 

i^Eitfr^.-: "J* flu r -^j: 5 . 

[0 12 3] -tM' = :. i 7 o;ii: >;7Sf5iotio-t: 



[0 12 4] Hi 5{::iyi.^T. ^'f:^'ryy'A 0 l T- 
(i. NOx2BS(7)|^a5^-r ^ 

^«53»ii-5, CT;t;^8m s e c Sir J^f^ 3^4 0 \ 

^Ur. >^7^y:/4 0 2r-*i. ®n£{^£±5 
gl 7 2X-Sl:EL/::^-^-tr/umi?E I m^gg^^iA,;:^, ^ 
<^X5/7'4 0 Sffil^taSl 7 S-Cffl^L-Jtir 

[0 12 5] -^OS. .x:7'4 0 4-Cfi. 

1 2 oat/ir^-y-ir/H 3 0 ir:*att SmScoif-f XRt/ 

t>'ir>1^ir/u 1 3 0 ;cioft^^fig(30tt4SEBg/JCO||;!i:tgiE 
Six. «SK*i::5t-f5Sfe;:^g£/i»^ffii::Zj^5o 63^ 

S-ir/H 2 0. 1 3 0T'O^fiiO«id!Egg;^;!5J|5l— T- 
^tiJi\ ef.S:K= 1 T-^?5, ^-iJ'-tr/uffiSff I m 

[0 12 6] ^fs:c. ;^7"-y:7'4 0 5-C{i. rnlie^^T^-y 
^4 0 3 (Dir >1hir/uSilg I s y^4 0 4 

s^MIELT ri sBj ^^ai-r5Zc^:iJ: -tr>i^ 

^^o\zt^^^ 0i);tl^> rnitSU 1 4 -C-(t. tffiIE{g(^-tr> 
i^ir/u^Dg I s B <i: Lr r I s Afgj ;55*a6 6tL^3 
[0 12 7] fa ±iai3 1 5t7)NO xaBig|^tfci(^^50f^ 
{i, Htr^d[l!6co^^>/u— f^^-CsX-ll^^-r-yT'l 6 0 
^nSi:, dl 5 ctd^^t" -y >^4 O 2 - 
4 0 5^. H6<75:^7^*y7' 1 6 0-C'^ffi-r6<l: 

[0 12 8] Ja±35 4<7)||J5£(7)ff5t5gJCi:ixti. ^^t^-tr 

-tr/t.3]:S£ I mizJ: '9-tr>1^-tr/^®r^^c I s -ItIiIIjEt-S J: 

i-LfccTD-C'. l^l-NO X S?/l?T-^or 2 

1 4 6F^(7)f)^67fi^^S<o3:®ji::J; 0-tr>if-tr/UTEn£ I s 

[0 1 2 91 ^."1. ^^%^^rmX'%jk.^vF^\(r>'^)!^<n 
@ fSEii >^ ^ - r ^< y ^-tiTQ fitif:-ffi*f i: ft K/"^ , .t^ 

[0130] i:jdL;*^:tf xs;;ic:-tr>^ i 0 0-c;t. 
j'-tr/L. I 2 0 i:-t:> "^-tr'v i 3 0 i: ,r41:*icA^i£v Mii^ii 
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[0 13 1] (m 0 comm(7)wm) j^j^. *:ie0^(3^o{t 

mz^^^nnx,^. ^ 1 ^a^sg2^-^>/< 

- 1 4 4, 1 4 6 ^(7:>9^@mm& mmmm) r^-m^^ 

f*f#$ti5o &Li(D^%. n^>y-tr/n lO-C'cD^^ae 
j^iriCD^SmtitmA (^yrv'^r) u^/u, nox 

1 0"r-NOxe^«?-ti:'fKo?§griS'er^^:cy^i±J-r5 

fl? U ^cCi ^tiS .t? T'ir /u- W:fiP^/± ftttiEi- ^ ^ ^ 
<5:-r^o ^co^i^^c, ^ l^t5M2^-^>>'<— 1 4 4, 1 

[0 13 3] rn>T'ir/uBi;jn'S/±rmi7)tfljiE, ^feO^irir 

[116 (a) - (c) fintrams (a) - 
(c) .IrPHiii, gg^jg/g&u^NO xa5/JE.i«-JEco t ^ 
•C-(7)>-i^>T'-tr/u 1 10, ^-=. :$^ir/u I 2 0 ;5:U^"?r v-^-^r 
/u I 3 Oco/^t^tl'r^-1-[lm-C-^59 ^ gjcfi^ ^^ftr:-^-t- 

[0 13 4] rc-f;!. ;t:>^-trr^l I 0 i/:>^^>r > e— 

1 o(r>^m-iS:mm (F-n/jnmiHr^L x i ) izm-r^^m 

lEfA'^^^r;:\.^k^t',Z^\.^xmm-r^. -^r^ioi^. rf^>'7' 
-^^'^VfilfM^^l 5 (a) imi^i-C^-r-^S^P^^ti ([lc7)iu 
Sct^ 1 ) ir^^^oiS-'^, ^n/jn?Ii:J±iE.^L X i -ijiniz. 

Q^Sr'/'H^ - "^-V > i 4 6 ;zinciLii-t:\ ito-C, 03 I 

6 ( b ) ii-f-:-^ J: -) :^*t:."^vtV^*nci|iV I m I f/^li\-M 



^ti^tmz. iai6 (c) lC7n-rJ:5{c. -tr^-l^-tr/u 
^iSfS I s I f}mm^iri^. z<Dm. SSStti s iizii 

:7-tr5/ hm:rjrL^^^^j:^^mm,m r i s Cj tm^fi^, 
[0 13 5] zniw^LT. m:^:^i^<DiS:T^mt^m, 

>i^>'7*-tr/ul#tt;&*lll 1 6 (a) Sc.S^T-^ 
i-t#t4 mco%fJc'^2) '.Z^it^^Ztf)-^. ^<DVin<D 
^-^-tr/U-^SSfai m2{CS-^C^T. iI116 (a) 5^7^^ 

-t^mms^m.ut-'Ly.x 75*e>LX2 {^.m \z 

SSH^n^o rixiiJiO. Mi5:t/m2^-^>y<-i 4 
4 . 14 6 t^(n^^^mM^iy^—'^\zmn ^ ti. die 
(b) 0^^^-tr/ui|ti4. Hi 6 (c) (^ir^ifir/u^^ 

— 14 6rt(7)?5g^^£755— ^irf^f-ti'S Zbt-C:>'\i:y 
i^ir/n 3 OT-{i®ijSfit I s l ;^^H-ffl$n5;5N ZtD^ 
Sg(jt I s 1 Jw{±?$gg|^l:iitc:^i:/::;^:7ir hS^t/S^-^ 
Sn67ti6. ^Sg® I s l;5-e>;t->'-tr y hmSE55^«r«» 

J^^i^mSfg r I s Cj 75'^^t^bi^^. 
[0 13 6] SN:^;^?aj^(7)Ji#-^fflf*^^T-7l^> 
r-tr/H 1 0<7)5g^-f vt'— ^?">;^R i p;^*(ST^^« 
^{Zfi. ^K^^ir/UttttT^^dl 6 (a) \zz.^M^X^^ 

^ri^ir/u^rgfia I m3irS<5i,>-c. 12 i 6 (a) {z^n 

-t^wm^mMfi-x^^^ (mm ;5»6lx3 (-.^.^ 

-1 44. 1 4 6f^(;o^gK^a;5»-:£ic^]t9$n. [H 
16 (b) </)^— ;$^ir/u1#i4. 13 1 6 (c) </5-(r>if-tr 

>^<— I 4 6 F^co^^^^^;;!'— ^!if^c/--no Z 
■tr>l^-tr/n 3 O-Cfl^incit I s i ;^'^H-?9J$n^;5>^ " 
<n^m^ \ s 1 /i»io:^>^-tr y h^iiS»^«®L-r5r iir 

r I s c j /jM^ibrio3 

[0 13 7] i:te^iffii<7:)ff^rgcof^fflerm?li-5Jr{i. 
>< = > I 7 Ofi. t^mff*:c7)*5(i;zge® L7^ r?B i <7)M 

1 1 0(7)jsn^jn;T£;iT.^t±'rrt1iIE-t-5, :ic7:>Rl. -v'-i'rrvi 
7 0ft. P<l;t:x4ms c c ^mld^fllE ^ ri/tSl/lO 

[0 I 3 s] t;^^. = > I 7 0:1, Vfmrif«^-^^ 

•;i?e.WcLfi rtn 2 CO IE ^^j r L-Cnti,t[!Cll l 5co— j'rC 
-r'SrK I 7tO-vji5Ji^lKJ&^6. l 7-?:!, mild 

OH I 5 i R U X T- >• -r .ff ^-^rt L /"i^^Jifid^Sl 1 5 J-ip 
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4 0 3~4 0 o) o — 7 

10 14 01 tJLi^5 0^}iS<75ffm!-J:iT'«*^ ^-^^ 

<^ '^^^,<_i44. i4 6.^<ofli®fiSiRa'»-'-5;3 

:.;..T^m.a-..--^uozir,/..s ^^^^ 

-t:;V-115K- \ 0 lOOmseC --'' - 



[0 I 4 51 7i>J5^?>*^'^^ 9(0 

^^.^^1 , 1-1 i4''iifini£<^is*'^ 

I O I 4 b 1 3;.-. --^ - _ »^ i 

i --f.y, luvii- rii.wlilE -y 7 -r - ? ) .- =t 



10 14 9] Bfrie@i!c*ijt5LPF 1 8 0!ro^,^r, 

-c:co@i^6t,/£U5Bgi: lt, L P f 1 8 0 

(ffiL. Ri>R2) <oMHA'{zm*)i^^. f^^m^m 
^^<r>ifim:zmmLx^m^t::)zt<l,^ ^^^^_y,^^ 

mmm'.zd:^^ .y^s w^^j ift;cTB*s»^/K$ < -r 

5, /iiJ, = >y'>D-^mm^mt$^xa^^^^^^ 
t.5Iggr-«o, -tsetOiiij L P F 1 8 0(7?B#:£ 
&'3r«]'7^;c.5 - iT-. '■jt>7'-{r/uEflJ!Bl^Vp<75a:fi: 

[0 15 0] ^^E^irVi^-t LTfi. ±fe[l2^!;7K 
t-^^jg^-feViH 0 0«^!ZtigfflT-t5, M^i^ 
m2 1 !-^^♦ffit(D;</;^^R«-tr>■^^3 0 OA'-mrnX't 

a2 l<75^;^e&--!r>^3 0 0;;^3^^T. 
ft'-TSWM 3 O 1 ^ 1 .i^VT-t/U 3 1 0 RV^^ 2 *f 

vy-tr/US 2 0*t|2Jt:bjt. ftii:^<7>@ft:^/|?K3 0 2!" 
ft*= ir 3 3 0 i 35 2 ir/u i: L-<??-tr >i^-fe/^ 3 4 

Oi/;tJ£;^^|2.;t^;fT.-^,5^ !lf-fC^^!?«3 O 1 



SO' 3 0 2<7)rMl!Z(45i? 1 



3 0 3SU=^2f=-r 



>'<-3 0 4;4-£i:te>ia. jSf-^>,<_3 0 3 3 0 4 

fi:;r<€.¥3i sns o 5 ^^i-LxmmLxi, ^ 

5=^ rr, I ^-t.>.<_3 0 3;;;±t >,-t:-/U3 0 6 

5r/rL .l#^x/,:^^?A$n5, (5^-3 0 7. 3 0S;±:k 

fO I 5 1] ±jii^;^jSS/sr-tr>H^3oo.'±. i &t/^ 
3 0 3 . 3 0 4 r^ic^i:toffj^Jta L Afi<^. 

> ^ I t L XcOTii-^ y" 
2'^'lr2o</).-t.>7-trA 3 I O. 3 2 0 , _ l - co 

fri. tP, * ^ .4: o :zrs: 5,. = ^ a 2 3 o 
tn-t:/... [,i2 1 .-^^^4o=.ot^/•,.l:•ff-^-5-t:>■*^W^?[-a 



f !: i iw; f?/ /S; 1 1 -r @ o ■ 
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[0 15 2] NOxg^^jtaisi^/£;6r;^2g^-tr>i^ro 
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